This study investigates the skill sets necessary for entry level systems analysts. Towards this end, the study combines two sources of data, namely, a content analysis of 200 systems analysts' online job advertisements and a survey of 20 senior Information Systems (IS) professionals. Based on Chi-square tests, the results reveal that most employers prefer entry level systems analysts with an undergraduate Computer Science degree. Furthermore, most of the employers prefer entry level systems analysts to have some years of experience as well as industry certifications. The results also reveal that there is a higher preference for entry level systems analysts who have non-technical and people skills (e.g., problem solving and oral communication). The empirical results from this study will inform IS educators as they develop future systems analysts. Additionally, the results will be useful to the aspiring systems analysts who need to make sure that they have the necessary job skills before graduating and entering the labor market.
Introduction
The Information Systems major (we hereafter use IS to refer to Management Information Systems, Information Systems, Computer Information Systems, as well as the other variants of the IS related majors) is characterized by rapid growth and constant evolution. Likewise, systems analysts are required to have a range of skills and knowledge and to constantly update their skills and knowledge in order to remain competent (Joseph, Ang, Change, & Slaughter, 2010) . The skills and knowledge requirements for system analysts are encapsulated in the IS 2010 model curriculum (Topi et al., 2010) , in which System Analysis & Design (SA&D) is described as the course that, Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission. Based on the course description, it is apparent that students enrolled in the SA&D course(s) should have a myriad set of both technical and business oriented skills and knowledge. Thus, the aim of this research is to find out if there is consensus between IS professionals and the labor market on the skills and knowledge requirements for entry level system analysts. The answer to this question is important to the prospective students as well as graduating seniors who are getting ready for the job market. The question should also enable those who teach SA&D to gauge whether they are adequately preparing system analysts to take advantage of the open positions in the job market. The following section provides a brief review of the literature on systems analysts. Thereafter, the research method, analysis, discussion, and conclusions are presented.
Literature Review
The current Information Systems 2010 (IS2010) model curriculum has designated Systems Analysis and Design (SA&D) as one of the seven core courses in the IS curriculum (Topi et al., 2010) . The designation of SA&D as a core course is a slight deviation from the previous curricula -IS97 and IS2002 -in which the SA&D course was closely matched with the Analysis and Logical Design course (Gorgone, Davis, Valacich, Topi, Feinstein & Longenecker, 2003) . The designation and renaming of SA&D as a core course may be attributed to the ubiquitous, proliferation, and embeddedness nature of IS, both in the business environment and everyday life activities -which calls for graduates skilled in the processes involved in the analysis, design, and implementation of IS. Upon graduation, those students skilled and knowledgeable about the SA&D processes may pursue careers as business analysts or systems analysts. According to Misic and Graf (2004) , a systems analyst is defined as "an individual that solves problems by identifying requirements, suggesting alternative solutions, presenting findings on systems, and maintaining an organizations' system." Specifically, some of the salient roles of systems analysts is planning, designing, and updating computer applications and systems (Haga, Moreno, & Segal, 2012) .
The popularity of an academic course may be determined by a number of factors. Some of these factors include the ease of the course work, social prestige, interest in the course materials, and the potential economic and social payoffs from the job market. According to the Bureau of Labor Statistics -U.S. Department of Labor -Occupational Outlook Handbook (2015) , employment of system analysts is projected to grow 25 percent from 2012 to 2022, much faster than the average for all other occupations. Specifically, growth in cloud computing, cybersecurity, mobile networks, and the ubiquitous nature of IS in many daily life activities (Internet of Things) and business processes will drive the demand for system analysts in many organizations (Bureau of Labor Statistics, 2015) .
Although IS emerged in the 1950s as a distinct academic discipline and was integrated in the business schools' curricula in the 1960s, the official IS curricula was not published until the late 1970s (Hirschheim & Klein, 2012; Karanja & Zaveri, 2012) . In spite of the coming of age of the IS, the academic field of IS exists under a variety of different names. 
Prior Systems Analysts Studies
A number of researchers have investigated various domains that relate to the career prospects of IS graduates. These studies have reported that IS graduates usually tend to work as programmers, network engineers, database administrators, business/system analysts, and business/information technology leaders (Karanja & Zaveri, 2012) . There are also studies that have investigated the skill sets of IS graduates K. Lee & Mirchandani, 2010) . Specifically, a number of researchers have explored issues relating to systems analysts. For instance, C. K. Lee (2005) sought to find out the up-to-date skill requirements for systems analysts. Based on data from job ads posted on corporate websites of 230 firms in the Fortune 500, the results revealed that Fortune 500 firms expect systems analysts to be multi-skilled (database, functional business, communication, interpersonal, and all phases of IS development-planning, analysis, design, implementation and maintenance).
Elsewhere, Guidry, Stevens, and Totaro (2011) investigated the skills and topics that SA&D instructors' perceived to be important in the SA&D course. After surveying the IS faculty in the AACSB accredited schools in the US, the authors reported that IS faculty disagreed on the importance of object oriented analysis and structured analysis in the curriculum in spite of the fact that professors spend more time on these two areas. Also, Guidry and Stevens (2014) sought to find out if there are any differences in how academics and practitioners perceive the SA&D course. Using a survey of SA&D faculty at AACSB accredited business schools in the US and practitioners from Canada, UK, South Africa, and 24 states within the US, they found that, practitioners believe that more time should be spent on structured analysis topics. Overall, practitioners and academics agree on approximately 40% of the SA&D skills and knowledge areas. Elsewhere, Wang and Wang (2014) , suggested a strategy for redesigning the SA&D course/curriculum and based on a survey of MIS courses offered by the best (based on Businessweek magazine) 62 business schools in the Northeast and South regions in the US, they suggested that, schools should shift their focus to business skills used in system acquisitions instead of just teaching system constructions. In summary, Table 1 shows some of the results from the aforementioned studies as well as others that have sought to investigate various issues related to systems analysts or the SA&D course. Although the studies in Table 1 are not a comprehensive list, they are indicative of the efforts that have been devoted in trying to understand the various concepts associated with systems analysts. Usually, research studies targeted at system analysts have tended to assume one of three main research streams, namely, what to teach in a SA&D courses, how to teach a SA&D course, and the knowledge, skills, and tools required of SA&D graduates. In each of these research streams, researchers have tended to collect data mainly from surveying alumni, professionals in the industry, or online job advertisements. This study contributes to the SA&D body of knowledge by seeking to determine the skills sets that are important for an entry-level systems analyst. In addition to the currency of the data, the study deviates from some of the prior studies in that it uses data triangulation to empirically compare the results from job advertisement to the views of IS professionals. Also, based on our review of academic research there is a dearth of research studies that investigates the type of degree (Computer Science, Information Science, Information Systems etc.), level of degree (associate, bachelors, masters, etc.), years of experience and the type of industry certifications needed of entry level systems analysts. This study aims at narrowing this gap.
The Role of the Systems Analyst
As previously stated, systems analysts are an integral part of many organizations because of their ability to solve business problems by identifying the requirements, presenting findings, suggesting alternative solutions, and maintaining an organization's systems (Misic & Graf, 2004) . Given the multifaceted (technical, business, and people/soft skills) and dynamic nature -due to the constant change in the IS artifacts -of the role and job functions of a systems analyst, there is an ongoing debate over the skills needed to be an effective systems analyst (Ahmed, Capretz, & Campbell, 2012; Joseph et al., 2010) . According to Woratscheck and Lenox (2007) , education and prior work experience are important for both entry level and experienced systems analyst. Also, the quality of education that systems analysts receive can determine the level of expertise they will have when they enter the workforce (Guidry & Stevens, 2014; Woratschek & Lenox, 2002) .
Universities teach aspiring systems analysts important traditional job skills such as gathering requirements, designing and developing systems, managing resources, and performing quality reviews and system(s) testing (Banerjee & Lin, 2006) . However, since many companies are now exploring outsourcing and software as a service, systems analysts must be equipped with a wider business-oriented educational background beyond the traditional technical skills (Joseph et al., 2010; Wang & Wang, 2014) . With the concept of a flattened world in mind (Friedman, 2006) , many IS programs focus on a broad curriculum that prepares students, not only for local or regional organizations but also, for multinational and cross-border/global organizations (Banerjee & Lin, 2006) . Thus, due to the evolving nature of the systems analyst's role and its importance in the IS organization, educational institutions should partner with global firms in developing a global oriented skill set for systems analysts.
Many organizations are implementing IS into their business models either as a result of countering industry competitive moves (linking brick and mortal store-fronts with online platforms), integrating previously disparate organizational units (using Enterprise Resource Planning or Supply Chain Management systems), cutting costs and streamlining operations (use of robots and automated value chain systems) or as a tool to facilitate the capturing of a wider and evolving market segment (integrating social media and web 2.0 tools into the business processes). The aforementioned systems entail software developments, support of enterprise resource planning software, the use of business analysis for organizations, auditing, compliance, information security, and web development (Satzinger & Jackson, 2012) . As a result, there is a growing demand for employees with the requisite skills and knowledge on how to develop and integrate these systems into the organizational value chains (Joseph et al., 2010) . Thus, the role of the systems analyst continues to evolve and grow at a rapid rate, and, according to Ku (2014) , the systems analyst is among the fastest growing professions with approximately 300,000 new jobs expected by 2018.
In the past, there has been a known disconnect between industry needs and academic preparation for IS employees (Banerjee & Lin, 2006) . For instance, the existence of a broad number of platforms and tools that organizations adopt and the lack of coordination in teaching these platforms and tools at the university level has been cited as one of the causes of this disconnect. To counter this disconnect, universities have been constantly trying to align their programs both to the local and the national job markets by engaging IS practitioners as advisors (Thiele, 2014) . Moreover, IS practitioners provide balance and direction on curriculum design/redesign, emerging industry innovations, as well as avenues for internships and job opportunities.
In this study, the authors gathered data from the IS professionals who were working as systems analysts as well as online job advertisements for the entry level systems analyst positions. The goal of the study was to evaluate the skills and knowledge that are perceived to be the most important for the entry level systems analysts position. Thus, in this study, the research premise is that the relative proportions of one variable are homogeneous with the second variable. For instance, for the years of experience, the ideal results should be that the proportional values obtained from the IS professionals should be statistically similar to those obtained from the online job advertisements.
Research Method
The scope of this research study will be limited to the skill sets of entry level systems analysts working in the US. The objective of this study is to determine the skill sets that are important for an entry-level systems analyst. This study used two sources of data, namely, (1) content analysis of online systems analysts job advertisements and (2) a survey of IS professionals. To start, an evaluation of the online job advertisements posted in three popular websites, namely, Careerbuilder.com (18 million unique monthly visitors), Monster.com (8 million unique monthly visitors), and Indeed.com (5 million unique monthly visitors) during the period of March-June 2014 was done. Although this is not an exhaustive list, these websites have been consistently ranked in the top list for best websites for job searches (Adams, 2013; Griffith, 2015) . A total of 200 entry level systems analysts job advertisements were downloaded and evaluated to determine the skills employers wanted in an applicant. Various variants of the "information systems/business analyst" job titles were used and the corresponding salient skill sets identified. The major factors when evaluating job ads were degree type, degree level, years of experience, technical skills, non-technical skills, and the need for certifications. The comparative list of the specific technical and non-technical skill sets was first obtained from the IS 2010 model curriculum (Topi et al., 2010) and other prior studies (McMurtrey, Downey, Zeltmann & Friedman, 2008; Misic & Graf, 2004; Noll & Wilkins, 2002) . A specific skill set such as 'oral communication', was retained if it had more than 20 occurrences in the job advertisement. For the purpose of this study, a degree type is defined as either IS or Computer Science. The degree level is defined as a bachelor's degree or master's degree. Due to the nature of this study and the data collected, associate's degrees were excluded. Once these skill sets were identified in the job advertisements, the most common ones were used in the second stage of the data collection/validation with the survey of 20 senior level IS professionals.
The 20 senior level IS professionals were selected based on a purposeful sampling method (Patton, 1990 ). The IS professionals worked for five multi-billion dollar organizations based in the Northeast US. The organizations where these IS professionals worked are known for hiring systems analysts and are also known for engaging in major software applications development and project/change management initiatives. The IS professionals (participants) have both managerial and mentoring experience for new systems analysts in their organizations which serves to expose them to the skill sets possessed by new graduates and entry level systems analysts. Data was collected from the IS professionals using a survey instrument. The survey instrument which was based on a five-level Likert item ranging from strongly agree, to strongly disagree was pretested for validity and reliability and contained questions generated from the main categories gathered from the online entry level systems analysts' job advertisements. The survey instrument was distributed to the senior level IS professionals and out of the 20 senior levels IS professionals that received a survey instrument, all 20 responded. Although the sample size may appear to be small, it is homogenous and brings together people with similar backgrounds and experiences which reduces variations, simplifies analysis, and facilitates group consensus akin to a focus group (Nastasi, 1998) .
Results

Type of Degree
In order to access the skills that are important for an entry-level systems analyst, this study examined two sources of data: 200 systems analysts' job advertisements, and a survey of 20 Senior IS professionals. Table 2 , section A, shows a comparative summary of the data obtained from the job advertisements and the survey of Senior IS professionals. To carry out the analysis, and considering the unavailability of data points in the 'No specification' category (under the 20 Senior IS professionals column), the 'No specification' category was eliminated yielding the usable sample size shown in Table 2 , section B. The cleaned data, as shown in part B, was better suited to a Chi-square test and yielded the results shown below.
From the results, there are no significant statistical differences between the opinions of the IS professionals, who prefer a computer science undergraduate degree for entry level systems analysts, and the requirements included in the entry level systems analysts job advertisements. Pearson's C (effect size measure) = 0.01 Estimated power (1-β) = 0.034 The results of the Chi-square statistical tests shown in Table 3 , section B, indicate that there is a statistically significant difference between the opinions of the IS professionals and the information contained in the job advertisements as far as the degree level of education for entry-level systems analysts is concerned. IS professionals responded that a master's degree is desirable for a systems analyst, while the job advertisements called for a bachelor's degree. There were job advertisements (35 or 17.5%) which never specified the need for any formal college education (no degree(s) were indicated in the job advertisements) as shown in Table 3 , section A. Pearson's C (effect size measure) = 0.344 Estimated power (1-β) = 0.999 Table 4 , section A, shows a comparative summary of the data obtained from the survey of the IS professionals and the data obtained from the job advertisements. To carry out the analysis, the '2-3' years and the '3>' years categories were collapsed into one row while the '0-1' year's category was eliminated due to limited data points. The resulting table shown (Table 4 section B) was more appropriate for a Chi-square test and yielded the corresponding results.
Degree Level
Years of Experience
From Table 4 Section B, the Chi-square test did not show a significant difference between the IS professionals opinions and the information contained in the job advertisements. As a robustness test, The Fisher exact test was carried out for the data in Table 2, Table 3, and Table 4 and all the tests yielded results that were not statistically different from the Chi-square test results and lead to similar conclusions. Pearson's C (effect size measure) = 0.005 Estimated power (1-β) = 0.03
Technical Skills
From the survey results, there were no respondents that indicated that they were either neutral or disagreed with any of the items. The results corresponded to the three entries associated with the strongly agree, agree, and strongly disagree. Table 5 , section A, displays the results of the data obtained from the IS professionals and the job advertisements. For simplicity and to facilitate statistical tests (comparing proportions using Z-tests) the results from strongly agree and agree are congregated into one category and the strongly disagree values are dropped from the analysis as shown in Table 5 , part B. There are two tests that are performed for each category between the data from the IS professionals (strongly agree, strongly agree + agree) and the data from the online job advertisements.
For the most part, Table 5 , section A, shows that the IS professionals agree on system analysts having the five stated technical skills, namely, definition of scope, experience with System Development Life Cycle (SDLC), joint application design, documentation analysts, and prototyping. However, on further review, there is a marked difference in the number of IS professionals who strongly agree (4) and agree (16) with the need for system analysts to have experience with SDLC. Also, there is a sizeable number of IS professionals (25%) who agree that system analysts should be skilled in joint application design while 75% strongly agree. When comparing the responses from the IS professionals with the data from the job advertisements, as shown in Table 5 , the results reveal statistically significant differences with the exception of the data comparing the strongly agree results from the IS professionals with the job advertisements data for experience with SDLC category. Table 6 , section A, shows what seems to be consensus on the IS professionals about the need for systems analysts to have the three non-technical skills, namely, oral communication, problem solving, and attention to detail. On the other hand, these skills were not emphasized in most of the job advertisements as illustrated by the low ratios, namely, 14%, 22%, and 11% for the oral communication, problem solving, and attention to detail respectively. Since the IS professionals seem to agree on the need for these skills, the Z-tests are done against one group of data (Strongly agree) in the job advertisement's data for each category unlike the case with the technical skills data analysis shown in Table 5 , section B. The results of the Z-tests for comparing proportions are shown in Table 6 , section B, for each category and show statistically significant differences between the two data sets. 
Non-Technical Skills
Need for Certifications
There were not many job advertisements that specified the need for industry certifications as shown by the low numbers (22 out of 200). As shown in Table 7 , section B, the Z-tests indicated that there are significant differences between IS professionals and job advertisement's. The IS professionals are of the opinion that systems analysts should have some form of IT industry certifications. Half of the IS professionals (50%) indicated the need for systems analysts to be certified while 30% remained neutral, and 20% strongly disagreed with the need for certification. 
Discussion
From Table 2 , out of the 20 IS professionals, 16 (80%) of them agreed that system analysts should possess a degree in Computer Science, which was very close to the results from the job advertisements at 70%. The results indicating the need for an entry level systems analyst to have an IS undergraduate degree was 20% and 19% for the IS professionals and the job advertisements respectively. This could be a direct correlation to the technical skills that job seekers are looking for, since IS students have traditionally received a more balanced technical and non-technical oriented education.
The low numbers for an IS undergraduate degree were surprising because 'systems analyst' is listed as one of the top professions for IS degree seekers (Joseph et al., 2010) . The fact that Computer Science majors are identified as the desired degree more often when compared to the IS majors does not explain the disconnect between educational background and required job skills. Recruiters often seek employees who possess both technical and non-technical skills and may find that Computer Science majors have superior technical skills while IS graduates excel in nontechnical skills. The consensus is that a systems analyst should be well rounded and knowledgeable in a variety of areas, and should possess both technical and non-technical skills In what seems like efforts to address the low number of IS graduates as systems analysts, the IS 2010 model curriculum has designated SA&D as one of the core courses in the IS curriculum with designing and implementing IS solutions being one of the targeted IS specific knowledge and skills (Topi et al., 2010) . The architecture of the IS model curriculum is also set in such a way that an IS graduate who takes SA&D will gain knowledge and skills suited to an application developer, business analyst, and business process analysts among others. The IS 2010 model curriculum's suggested skills involved in designing and implementing IS solutions such as defining scope, systems requirements, evaluating system impact and performance have been found to be important tasks and skills for systems analysts (Misic & Graf, 2004) .
On the other hand, from Table 3 , IS professionals indicated that they preferred a system analyst to have a master's degree (65%) compared to a bachelor's degree (35%). The aforementioned figures were significantly different from the job advertisements whereby the top preferences were a bachelor's degree (69%) and masters (14%). Perhaps, the IS professionals are of the opinion that a system analyst would be more knowledgeable in their duties if they possessed a master's degree. Also, since the IS professionals that participated in the study have been in the industry for quite some time, they may have had opportunities to interact and work with entry level systems analysts and they may have concluded that the most effective systems analysts are those that have earned a master's degree.
From Table 4 , after analyzing the years of experience, the IS professionals seem to agree with the data from the job advertisements for a 2-3 years of experience (79% for the job advertisements vs 80% for the IS professionals). Surprisingly, the job advertisements indicated that the positions were entry level. Thus, IS programs have to work towards getting their students internships as well as through real world class projects that mimic what happens in the real world to account for the experience.
The IS professionals agreed with the need for systems analyst to have the three specified nontechnical skills as shown in Table 5 , namely, oral communication, problem solving, and attention to detail. In systems and application developments, systems analysts play key roles that include working closely with users, other IS personnel, project or group teams, as well as individually (Ahmed et al., 2012) which calls for good interpersonal and communication skills. The IS 2010 model curriculum has recognized the need for these non-technical skills and has included them under the foundational knowledge areas with emphasis being on leadership and collaboration, communication, negotiation, analytical and critical thinking, which are grouped under the leadership and communication and individual and organizational knowledge work capabilities (Topi et al., 2010) . Therefore, the IS curriculum should impact these non-technical skills to the IS graduates and thus contribute to the success of systems analyst when working with the different stake-holders. The ability to effectively work with teams and end-users were also found to be two types of critical non-technical skills needed of a systems analyst (Powell & Yager, 2013) .
Even though only a few job advertisements specified certification as a requirement, as shown in Table 7 , only 50% of the IS professionals indicated that certification was important. Usually, a certification is an indicator that one has mastered the subject matter and can be used as a bargaining tool by the prospective job seekers when combined with a quality grade point average.
Limitations and Future Studies
The current empirical study is based on data that was gathered in the US. Future studies should explore other regions, more so on the emerging economies. Although the sample size for the IS professionals is plausible, future studies should aspire to expand the sample size as well as diversify the industry sectors from where the data is collected. There is a dearth of research studies investigating the type and level of degree as well as certification and years of experience for systems analysts and future studies should extrapolate on this line of research with more diverse data sets.
Conclusion
The basic skills required for systems analysts are usually gained at an accredited university, while only a small number of systems analyst professionals receive on-the-job training. While traditional classroom experiences are beneficial, exposure to emerging practices in the field will enhance the value of entry-level systems analysts. Also, universities try to make their programs as broad and appealing as possible but not all functions can be covered. A vast majority of universities allocate the majority of their students' credit hours to core courses, leaving little room for general business skills beyond prerequisites (Gorman, 2011) . Thus, when educating future systems analysts, educators must take into account the different job markets and their needs, including the economic and social changes in the labor market (Thiele, 2014) . By identifying what recruiters are looking for in a systems analyst, universities can better tailor their programs to the evolving job market while concurrently increasing placement for their graduates.
A successful systems analyst must be not only technically proficient, but also cooperative, detail oriented, and able to communicate with diverse groups. There is a constant struggle between the educational programs as they strive to align their programs/curriculums to the demands and the needs of the industry. Revisions are currently being suggested to the top IS programs that would require schools to reevaluate their program of study every five years (Gorman, 2011) .
For universities, there are a number of initiatives that they can take to equip their students who wish to pursue a career as systems analysts with the requisite skills and knowledge. For instance, the schools can work with external clients in designing and implementing capstone projects that closely mimic the real world practical experiences expected in the job market. As earlier mentioned, internship also offers students' opportunities to experience the job market environments before they graduate and decide if that is their preferred career path. In acquiring the nontechnical skills e.g. communicating skills, presentations skills, and technical writings skills, students can be involved in Toastmasters activities or case competitions.
